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Honorable Brendan T. Byrne
Governor of New Jersey 15 MAY 1979
Trenton, NJ 08621

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Swartswood Lake Dam in
Sussex County, New Jersey which has been prepared under authorization of
the Dam Inspection Act, Public Law 92-367. A brief assessment of

the dam's condition is given in the front of the report.

;»% Based on visual inspection, available records, calculations and past
2 ( ) operational performance, Swartswood Lake Dam, initially listed as g
; a high hazard potential structure but reduced to a significant hazard
potential structure as a result of this inspection, is judged to

be in poor overall condition. The dam's spillway is considered inadequate
since 17 percent of the Probable Maximum Flood would overtop the 3
dam. To insure adequacy of the structure, the following actions,
as a minimum, are recommended:

LR i
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3 a. The spillway's adequacy should be determined by a qualified

,1 professional consultant engaged by the owner using more sophisticated |
methods, procedures, and studies within six months from the date of
_approval of this report. Any remedial measures necessary to insure the E

adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980.

b. Within six months from the date of approval of this report, 4]
engineering studies and analyses should be performed to determine the g5
condition and structural stability of the dam and its foundation =nd g
abutments; including the spillway and low level outlet structure. This &

’ should include test borings to determine material properties relative !
to stability and seepage and installation of piezometers to facilitate
seepage studies. Any remedial measures found necessary should be initiated &




s L B eSS B LRI 0 L 5 0 5 SV He i i TE HG, L:

NAPEN-D
!!onor}able Brendan T. Byrne

within calendar year 1980.

c. Within three months from the date of approval of this report,
the following actions should be completed:

(1) Reline or replace the 3.5 foot diameter cast iron low level
outlet pipe and relocate the intake structure or provide an inlet channel
to make the low level outlet system functional.

(2) Remove all trees and brush from the dam and abutment.

d. Within six months from the date of approval of this report, the
following actions should be taken:

(1) The spillvay channel masonry sidewalls and the walls along the
downstream face of the dam should be repaired and, if necessary, strengthened.

(2) The erosion at the downstream side of the right abutment should
be repaired.

(3) The hole at the downstream toe of the dam should be filled.

(4) Debris and fallen trees should be cleared from the downstream
channel and, where necessary, the eroded channel banks should be repaired.

(5) Operate the repaired low level outlet regularly, at least two
times a year, to ensure the operational condition of the gate.
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Honorable Brendan T. Byrne

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James A. Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release

by this office, upon request, five days after the date of this

letter.

Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161

at a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the implementation
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations.

Sincerely,

1 Incl
As stated Y

JAMES G.
Colonel, Corps of Engineers
District Engineer

Coples furnished:

Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N. J. Dept. of Environmental Protection
_P. 0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N. J. Dept. of Environmental Protection
P. 0. Box CNO29

Trenton, NJ 08625
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SWARTSWOOD LAKE DAM (NJ0O0171)

CORPS OF ENGINEFRS ASSESSMENT OF GENERAL CONDITIONS

This dam vas inspected on 12 and 20 December 1978 by Langan Engineering
Associates Inc. under contract to the State of New Jersey. The State,

under agreement with the U. S. Army Engineer District, Philadelphia,

had this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Swartewood Lake Dam, initially listed as a high hazard potential structure
but reduced to a significant hazard potential structure as a result of
this inspection, is judged to be in poor overall condition. The dam's
spillway is considered inadequate since 17 percent of the Probable Maximum
Tlood would overtop the dam. To insure adequacy of the structure, the
following actions, as 2 minimum, are recommended:

a. The spillwvay's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure the
adequacy of the spillway and to prevent overtopping should be initiated
within calendar year 1980.

b. Within six months from the date of approval of this report,
engineering studies and analyses should be performed to determine the
condition and structural stability of the dam and its foundation and
abutments; including the spillway and low level outlet structure. This
should include test borings to determine material properties relative
to stability and seepage and installation of piezometers to facilitate
seepage studies. Any remedial measures found necessary should be initiated
within calendar year 1980.

¢. Within three months from the date of approval of this repert,
.the following actions should be completed:

(1) Reline or replace the 3.5 foot dismeter cast irom low level
outlet pipe snd relocate the intake structure or provide am i{nlet chammel
to make the low level outlet system functional.

(2) Remove all trees and brush from the dam and sbutment.

d. Within six months from the date of approval of this report, the
following actions should be takenm:

et




(1) The spillway channel masonry sidewalls and the walls along the |
downstream face of the dam should be repaired and, if necessary, strengthened. |

(2) The erosion at the downstream side of the right abutment should
be repaired.

(3) The hole at the downstream toe of the dam should be filled. é

(4) Debris and fallen trees should be cleared from the downstteam
channel and, where necessary, the eroded channel banks should be repaired.

(5) Operate the repaired low level outlet regularly, at least two
times a year, to ensure the operational condition of the gate.

- N ::::;:57
APPROVED: 4// o
T/

/Am!:s G.
../ Colonel, Corps of Engineers
District FEngineer

DATE: _ Z///? /4@




PHASE 1 INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: SWARTSWOOD LAKE DAM
ID NUMBER: FED Id. No. NJ00171

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: SUSSEX

STREAM: BRANCH OF PAULINS KILL
RIVER BASIN: DELAWARE

DATE OF INSPECTION: DECEMBER 1978

ASSESSMENT OF GENERAL CONDITIONS

Swartswood Lake Dam is 76 years old and in what appears to be poor
overall condition. There is no engineering data concerning the dam and its
foundation materials. The low level outlet has rusted and is not functional.
There is a possibility that portions of the dam are natural ground with variable

and uncertain engineering properties. There are trees growing on the dam with
roots that have likely penetrated the entire cross section. Portions of the
masonry has deteriorated at downstream face of both abutments and along the
sidewalls of the spillway. Trees and other vegetal debris are clogging the
downstream channel. The upstream side of the low level outlet is clogged. The
spillway capacity as determined by CE Screening criteria is inadequate. We
estimate the dam can adequately pass only 16% of the PMF.

We recommend to reline or replace the 3,5-ft-dia CI low level outlet pipe
and relocate the intake structure or provide inlet channel to make the low level
outlet system functional. This should be done very soon. The entire dam and its




foundation and abu:ments; including the spillway and low level outlet structure
should be investigated by means of borings and tests, and piezometers should be
used to measure water levels within the dam. The results of the investigation
should provide engineering properties of the materials -for use in stability
analyses. Remove all trees and brush and their roots from the dam and
abutment. It is recognized that this is likely to be not only a difficult procedure
but that it may endanger the entire dam unless it is properly done. The spillway
channel masonry sidewalls and the walls along the downstream face of the dam
should be repaired and if necessary, strengthened. The erosion at the
downstream side of the right abutment should be repaired. The hole at the
downstream toe of the dam should be filled. The above recommended measures
should be done soon. Debris and fallen trees should be cleared from downstream
channe! and where necessary, the erosion of the channel banks should be
repaired. This should be done in the near future.

The actual capacity of the spillway should be determined using more
precise and sophisticated methods and procedures. The need for and type of
mitigating measures should be determined. Around the clock surveillance
during periods of unusually heavy precipitation should be provided, and a
warning system established. This should be done soon. Operate the repaired
low level outlet regularly, at least two times a year, to ensure the operational
condition of the gate. This should be done regularly in the future.

Do / !

Dennis J. Lear%l’. Es
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

NAME OF DAM:

ID NUMBER:

STATE LOCATED:
COUNTY LOCATED:
STREAM:

RIVER BASIN:

DATE OF INSPECTION:

SWARTSWOOD LAKE DAM
FED Id. No. NJ00171
NEW JERSEY

SUSSEX
BRANCH OF PAULINS KILL

DELAWARE
DECEMBER 1978

LANGAN ENGINEERING ASSOCIATES, INC.

Consulting Civil Engineers
990 CLIFTON AVENUE
CLIFTON,NEW JERSEY

[ ] »”
EESY t

TR B o S e Y



Q CONTENTS
NATIONAL DAM SAFETY REPORT i
SWARTSWOOD LAKE DAM  FED ID No. N3J00171

PAGE
PREFACE
SECTION 1 PROJECT INFORMATION
1.1 General 1
1.2 Project Description 1 B
1.3 Pertinent Data 2 g
f- 4
SECTION 2 ENGINEERING DATA ;;
E | 2.1 Introduction 4
| ‘ 2.2 Regional Geology 4 ;
| SECTION 3 VISUAL INSPECTION 6 4
SECTION & OPERATIONAL PROCEDURES 7 4
SECTION 5 HYDRAULIC/HYDROLOGIC 7
SECTION 6 STRUCTURAL STABILITY 7
SECTION 7 ASSESSMENT, RECOMMENDATIONS/
REMEDIAL MEASURES
; 7.1 Assessment : 8
7.2 Recommendations/Remedial Measures 8

FIGURES 1. Regional Vicinity Map
2. Essential Project Features
3. Regional Geologic Features
APPENDICES 1. Historical Summary
2.  Check List Visual Inspection
3.  Photographs

4.  Hydrologic Computations

~ A

Y . - 2

5. References

e SN s RETR o 5
PP P i T Dad

=

f
k‘
|

e > e

.




PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
these guidelines may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314. The purpose of a Phase I Investigation is to identify
expeditiously those dams which may pose hazards to human life or property. The
assessment of the general condition of the dam is based upon available data and
visual inspections. Detailed investigation, and analyses involving topographic
mapping, subsurface investigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however, the investigation is
intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of
the dam is based on observations of field conditions at the time of inspection along
with data available to the inspection team. It is important to note that the
condition of a dam depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through continued care and inspection
can there be any chance that unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the Spillway
Test flood is based on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions thereof. The test flood
provides a measure of relative spillway capacity and serves as an aide in
determining the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the downstream damage

potential.
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SECTION | PROJECT INFORMATION

1.1

1.2

General

Authority to perform the Phase 1 Safety Inspection of Swartswood Lake

- Dam was received from the State of New Jersey, Department of Environmental

Protection, Division of Water Resources by letter dated 20 November 1978.
This Authority was given pursuant to the National Dam Inspection Act, Public
Law 92-367 and by agreement between the State and the US Army Engineers
District, Philadelphia.

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Swartswood Lake Dam and
appurtenances based upon available data and visual inspection, and determine
any need for emergency measures and conclude if additional studies,
investigations and analyses are necessary and warranted. The assessment is
made using screening criteria established in Recommended Guidelines for
Safety Inspection of Dams prepared by the Department of Army, Office of the
Chief of Engineers. It is not the purpose of the inspection to imply that a dam
meeting or failing to meet the screening criteria, is per se, certainly adequate
or inadequate.

Project Description

Swartswood Lake Dam is a 76-year-old, 100-ft-long, 16-ft-high earth dam.
The downstream slope is vertical with stone facing and the width of the crest is
at least 20 ft. There is a rock filled timber-crib overfall spillway upstream of
the center of the dam. It is about 50-ft-long and its crest is about three feet
below the top of the dam. The overfall is about 12-ft to a concrete apron that
extends from the toe of the spillway to the downstream face of the dam. The
crest of the spillway is reported to be 9-ft-wide with 6-ft of concrete slab on
the top of the timber crib. There is 3.5-ft-dia low level outlet pipe passing
through the right side of the dam. There is a 15-ft-wide wood bridge along the
top of the dam. It lies over the spillway discharge apron and is about 15-ft
downstream from the spillway. A historic mill house is located at the
downstream side of the right abutment. The old mill brook runs approximately
parallel to the spillway discharge channel and merges with it about 400 feet
downstream.

The dam is located at the south end of Swartswood Lake east of W. SL\Ore
Drive in Stillwater Tovg\ship, Sussex County, N.J. It is at north latitude 41 3.6'
and west longitude 74 51.2'. A regional vicinity map is given in Fig I and
essential project features are given in Fig 2.

Swartswood Dam is classified as being "Intermediate" on the basis of its
maximum reservoir storage volume of 5860 acre-feet which is more than 1,000 -
acre feet, but less than 50,000-acre feet. It is classified as "Small" on the basis
of its total height of about 16 ft which is less than 40 feet. The overall size
classification is the larger of these two determinations, and accordingly the
dam is classified as "Intermediate" in size.

afw
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In the National Inventory of Dams, Swartswood Lake Dam has been
classified as having "High Hazard Potential" on the basis that failure of the dam
would cause excessive property damage to residences downstream, and could
potentially cause more than a few deaths. Visual inspection of the downstream
area shows that breach of the dam would cause little damage to residences
which are located on high ground but could be hazardous to people utilizing low
lying roads. Accordingly, it is proposed to change the Hazard Classification
Potential to "Significant".

2 Swartswood Lake Dam is owned by the N.J. DEP Div. of Forests and
E ' Parks, Labor and Industry Bldg., Room 806, Box 1420, Trenton, N.J. 08625. The

. original purpose of the dam was for the operation of a now abandoned mill. Its
1 present purpose is impoundment of Swartswood Lake so that its beauty and
- water level are maintained.

No essential information is available concerning the design of the dam and
records indicate it was constructed by C.H. Crisman. No other essential
information is available concerning the construction history of the dam. A
historical summary of the dam and mill is given in Appendix 1.

There are no formal operating procedures for the dam. Park Rangers
patrol the dam daily.

Pertinent Data

The Drainage area is 17.2 sq mi

The Lake Area is: 516 acres

Discharge at Dam Site
Maximum known flood at dam site:

Ungated spillway capacity at
maximum pool elevation:

Total spillway capacity at
maximum pool elevation:

Elevation *

Top dam: Approx. Elev. 485 at embankment
and bridge section, Low point at
El. 484.17 downstream stone facing.
Normal pool (assumed to be
spillway crest): Elev. 481.43

* All elevations are referenced to a benchmark elevation of 484.47 at the right embankment
:stablishe;i by N.J. Geodetic Control Survey, Dept of Conservation BM Station 202.
See Fig 2).

2




Spillway crest:
Streambed at centerline of dam:
Maximum tailwater:

d. Reservoir
Length of maximum pool:
Length of normal pool:

e. Storage (acre-feet)
Normal pool:
Top of dam:
Reservoir Surface (acres)
Top dam:
Maximum pool:

Recreation pool:

Spillway crest:

Impervious core:
Cutoff:

Grout curtain:

Elev. 481.43
Elev. 469.+

Approx. 471.5 at time of inspection

Approx. 12050 feet
Approx. 12000 feet

4000 AF (estimated)
5860 AF (estimated)

524 Acres
524 Acres

516 Acres (assumed to be same
as spillway crest)

516 Acres

Earth fill with masonry facing
100 feet +

16 feet +

Approx. 15 feet at bridge
20 feet or more at two ends

Vertical downstream;
approx. 1V:10H upstream

None observed
None observed
None observed
None observed

s s i e s e g
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h. Spillway

Type: Overfall broad-crested weir
with crest inclined slightly downward.
Reported to be rock-filled !
timber-crib.

Length of Weir: 50 feet +

Crest elevation: Elev. 481.43

U/S channel: None observed

D/S channel: Discharge under wood bridge

i Regulating Outlets 3.5-ft-dia low level CI pipe

through dam at right side of bridge.
‘ Sluice gate does not operate and
E | upstream entrance to pipe is
' plugged. Access is from top of dam.

SECTION 2 ENGINEERING DATA
2.1 Introduction

There is no essential information available concerning the design and
construction of the dam. There are no operating procedures or records. An
evaluation of engineering data cannot be made because of the lack of
information. Y

2.2 Regional Geology

Swartswood Lake Dam is located in the Valley and Ridge Province. This
4 province encompasses one-twelfth of the land area of the state - chiefly in
E . Warren and Sussex Counties. It is characterized by a series of nearly parallel
: ridges and valleys that trend northeast-southwest. The ridges are underlain
with northwest dipping Silurian and Devonian sandstones and conglomerates.
The upper Delaware Valley is underlain with weak Devonian limestones and
shales while the Kittatinny Valley is underlain with folded Cambrian and
Ordovician limestones and shales, Kittatinny Mountain is the most prominent
tTpographic feature and its nearly even crest averages 1600 to 1800 feet in
elevation.




T

T

gy o

O

The Valley and Ridge Province is divided into western, middle, and eastern
sections that include the Upper Delaware Valley, Kittatinny Mountain, and
Kittatinny Valley. The Upper Delaware Valley encompasses the region west of
Kittatinny Mountain that has been eroded in Devonian limestones and shales.
Kittatinny Mountain makes up the middle section of the Province and forms the
eastern border of the Upper Delaware Valley and the northwestern border of
Kittatinny Valley. The ridge is underlain with the very resistant lower Silurian
Shawangunk conglomerate and High Falls sandstone. The northeastern side is
bordered by the escarpments of the Shawangunk conglomerate, which rise
steeply from the Kittatinny Valley floor. The Shawangunk conglomerate has
been extensively broken up into large rock fragments by mechanical weathering
and frost action and forms mass wasted talus slopes along the ramparts of the
eastern escarpment. These talus slopes are extensively developed in the
Delaware Water Gap.

The Kittatinny Valley area is a broad northeast-southwest lowland where
the Harrisburg Peneplain is well developed. The valley is 10 to 13 miles wide
and lies between the New Jersey Highlands on the east and Kittatinny Mountain
on the west. The Wisconsin ice sheet covered all of the Valley and Ridge
Province and deposited a terminal moraine south of the province near Belvidere.
Much of the land surface north of the terminal moraine consists of a thin sheet
of glacial till and ice-scoured bedrock surfaces. In addition, fluvial deposits of
stratified drift consisting of eskers, kames, kame terraces, and deltas mantle
many of the areas of the valley bottoms. Discontinuous recessional moraines
were deposited during stillstands in the ice retreat. These moraines now form a
discontinuous low band of hills across nearly all of Sussex County.

Glacial till covers large areas of the Valley and Ridge Province.
Generally the till is extremely thin and sometimes present only in patches or as
scattered boulders. It is best developed on broad summits, interstream
surfaces, and in low passes or cols, and is thinnest or absent on steep slopes, on
narrow ridges, and in narrow valleys. The greatest thickness of the till in the
Kittatinny Valley is over 100 feet just on the edge of the valley at Ogdensburg.
Estimates of the thickness range from 8 to 10 feet along the west slope of
Kittatinny Mountain; 2 to 3 feet along the crest of Kittatinny Mountain; 5 to 10
feet on the limestone belts of Kittatinny Valley; 8 to 12 feet on the shale belts
of Kittatinny Valley; and from 5 to 20 feet in Vernon Valley. The composition
of till is largely of local origin and reflects the character of the underlying
rock. It is generally compact because of the high clay content derived from the
weathered shales and has many resistant boulders of Shawangunk conglomerate
as well as erratics derived from more distant sources.

Swartswood Lake is a basin lake produced by the obstruction of the river
valley by glacial drift.




SECTION 3 VISUAL INSPECTION

Swartswood Lake Dam is an earth-fill dam with masonry facing. The
broad crested overfall type spillway located at about the center of the dam is
set back about 20 feet from the longitudinal axis of the dam. Water was
flowing over the spillway with about 3-inch head at the time of our inspection.
A clear inspection of the weir surface was not possible. However, at the right
spillway/abutment junction, water was observed to flow over the weir at an
angle, possibly due to the original design of the west masonry side wall.

The general alignment of the masonry structure appeared satisfactory.
Some mortar cracks were observed on the downstream face. Loose stones were
observed on both ends of the structure where it joins the abutments. Masonry
at the downstream face of the left end of the dam appears to have been stacked
up without any mortar or cement. No noticable seepage was observed from any
part of the structure. Erosion was observed at downstream side of
structure/abutment junction near the north-east corner of the old mill house.
Large trees are growing at the right side of the dam near the spillway
suggesting that portions of the embankment could be natural ground.

T A P L P PR SR W SRR T A IO N PO T

A 3.5-ft-dia pipe exists under the right abutment side of the dam. The
area in front of the intake structure is filled and the pipe does not appear to be
in use at present.

Scattered homes and recreation communities are located at different
areas around the lake. The side slopes vary from very flat to fairly steep.
There are no signs of unstable slopes except localized minor erosion.
Considerable amounts of sediment has been deposited adjacent and up to the
spillway crest.

No homes were observed immediately downstream until the Village of
Stillwater which is about 2% miles away. Scattered homes are also located in
the vicinity of the dam area but they are at high elevations.

Numerous leaves and debris exist on the downstream side of the dam.
Fallen trees and debris have collected and formed a natural obstruction across
the channel about 100 to 300 feet downstream. Occasional fallen trees partially
lying across the channel were also observed between these two locations. The
toe of the left bank near the dam appears to have been washed and eroded,
exposing the roots of some trees.

The old mill brook is located at the right of the downstream channel. The
mill brook runs approximately parallel to the channel and merges with it
about 400 feet downstream. No flow was observed in the brook.

The visual inspection check list is given in Appendix 2 and photographs are
given in Appenidx 3.




SECTION 4 OPERATIONAL PROCEDURES

; | We have been informed that there are no operational procedures for the
‘ » dam and facilities. The dam is patrolled daily by Park Rangers.

SECTION 5 HYDRAULIC/HYDROLOGIC

The hydraulic/hydrologic evaluation is based on a Spillway design Flood 3 3

. B (SDF) equal to the full Probable Maximum Flood (PMF) chosen in accordance 3

. B with the evaluation guidelines for dams classified as Significant Hazard and

: Intermediate in size. Hydrologic design data for this dam is not available. The
PMF has been determined by developing a synthetic hydrograph based on the
maximum probable precipitation of 22 inches (200 square mile - 24 hour).
Hydrologic computations are presented in Appendix 4. The PMF peak inflow
determined for the subject watershed is 14,755 cfs.

The capacity of the spillway at maximum pool elevation (El. 485) is 866
cfs which is significantly less than SDF.

Flood routing for the PMF indicates the dam will overtop by
approximately 7.5 ft. For 1/2 PMF the same will overtop by approximately 3.7
feet. We estimate the dam can adequately pass only 16% of the PMF.

Drawdown of the reservoir has not been evaluated because the regulatory
outlet is not operable when lake level is below spillway crest.

SECTION 6 STRUCTURAL STABILITY

No information is available concerning the engineering properties of the
dam and foundation materials. We are not aware of any post construction
changes or of any operating records. The fact the dam has existed for over 76
years is no indication that it will continue to do so.
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It is our opinion the stability of Swartswood Lake Dam is marginal and
should be considered to have less than conventional safety margins unless
additional engineering analysis proves otherwise.

Swartswood Lake Dam is located in Seismic Zone 1 of the Seismic Zone
Map of Contiguous States. The degree of stability of the dam and
appurtenances is assumed to be less than adequate with respect to conventional ‘:
safety margins under both static and earthquake loading. ,

[l o T T

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES !
7.1 Assessment

Swartswood Lake Dam is 76 years old and in what appears to be poor
overall condition. There is no engineering data concerning the dam and its
foundation materials. The low level outlet has rusted and is not functional.

3 There is a possibility that portions of the dam are natural ground with variable
E | and uncertain engineering properties. There are trees growing on the dam with
| roots that have likely penetrated the entire cross section. Portions of the
masonry has deteriorated at downstream face of both abutments and along the
sidewalls of the spillway. Trees and other vegetal debris are clogging the

downstream channel. The upstream side of the low level outlet is clogged.

The spiliway capacity as determined by CE Screening criteria is
inadequate. We estimate the dam can adequately pass only 16% of the PMF.

7.2 Recommendations and Remedial Measures

We recommend the following remedial measures:

1. Reline or replace the 3.5-ft-dia CI low level outlet pipe and relocate the
3 intake structure or provide inlet channel to make the low level outlet 3
system functional. This should be done very soon. t

2. The entire dam and its foundation and abutments; including the spillway
,' and low level outlet structure should be investigated by means of borings :
’ and tests, and piezometers should be used to measure water levels within s
: the dam. The results of the investigation should provide engineering g
| properties of the materials for use in stability analyses. This should be |
' 4 done soon.

[

3, Remove all trees and brush andif deemed necessary from further investigation,
e their roots from the dam and abutment. It is recognized that this is likely to i
7 be not only a difficult procedure but that it may endanger the entire dam un- 3
] less it is properly done. This should be done soon.
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4.

5”

7.

9.

The spillway channel masonry sidewalls and the walls along the
downstream face of the dam should be repaired and if necessary
strengthened. This should be done soon.

The erosion at the downstream side of the right abutment should be
repaired. This should be done soon.

The hole at the downstream toe of the dam should be filled. This should
be done soon. -

Debris and fallen trees should be cleared from downstream channel and
where necessary the erosion of the channel banks should be repaired. This
should be done in the near future.

The spillway capacity as determined by CE Screening criteria is
inadequate. We estimate the dam can adequately pass only 16% of the
PMF. The actual capacity of the spillway should be determined using
more precise and sophisticated methods and procedures. The need for and
type of mitigating measures should be determined. Around the clock
surveillance during periods of unusually heavy precipitation should be
provided, and a warning system established. This should be done soon.

Operate the repaired low level outlet regularly, at least two times a year,
to ensure the operational condition of the gate. This should be done
regularly in the future.
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NOTE &
THE ELEVATIONS SHOWN WERE OPTAINED USING A 5uzv&voi’:'a
TRANSIT AND LEVEL AND A BENCHMARK ELEVATION OF 487.47 THAT
WAS INDICATED ON THE SOUTHWEST CORNER OF THE WOOD BRIDGE
AT THE SITE. THESE ELEVATIONS ARE APPROXIMATE.
INFORMATION SHOWN BELOW GROUND SURFACE AND WATER LEVEL
HAVE. NOT BEEN CONFIRMED.
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APPENDIX 1

HISTORICAL SUMMARY

SWARTSWOOD LAKE DAM
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KEENS MILL
SWARTSWOOD LAKE
STILLWATER TOWNSHIP
SUSSEX COUNTY, N.J.
(This historic summary is extracted from informations posted on the
bulletin board in front of the abandoned mill)

There has been a mill at the outlet to Swartswood Lake ever since the
Revolutionary War. The first mill was erected by Charles Rhodes just prior to
the end of the Revolutionary War. Charles Rhodes lived in a log cabin in
Stillwater Township. He came to Sussex County from Monmouth County about
1779. He was forced to leave Monmouth County because of the constant raids
by the British and Tories that occurred there between 1778 and 1782. He built a
wooden mill at the outlet of Swartswood Lake where it empties into the present
day mill brook. It is not certain if a dam was erected at this time. No
description of the mill exists but we can assume it was the same type of mill
that was built in other places in the county. It probably had a large wooden
wheel that was turned by water power produced by the mill brook with a flume
that directed the force of the water on to the wheel. Charles Rhodes had
another mill in the area, a saw mill near Middleville on Trout Brook adjacent to
the present day Stillwater Municipal building. Mr. Rhodes became Sussex
County Clerk in 1783 and held that position until 1799 when he died. The mill
was called The Rhodes Mill. Evidently, by the 1830's the mill fell into disrepair
or it may even have been abandoned. The Keen family decided to build a more
substantial mill some time in the late 1830's. This mill would be of hand-cut
limestone and fieldstone. It is believed that the roof, as it is today, is original
with the exception of the slate which may have been replaced over the years.
The slate on the roof probably came from the slate mine outside of Newton on
Ridge Road. The limestone was probably cut from nearby exposed limestone
outcrops. The foundation of the mill is mostly set on bedrock that borders the
mill brook.

The beams in the mill are mostly oak, cut from nearby properties. The
window sashes are of ash also obtained from local sources. The original glass
windows were in the mill until about 1965 when vandals smashed them; the
owner of record, at that time, replaced them. Blair Academy assumed
ownership some time in the late 1800's.
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The dam, as it stands today, was built about 1905 or 1906; the previous
dam was washed out in a spring freshet. The dam was replaced with a log-crib
dam with very lai'ge stones to anchor it on the inside. The spillway portion had
been open until just before Blair sold the property. They put a cement face on
the dam wall to prevent the anchor stones from dislodging from within the log-
crib portion as they had a tendency to do. On the corner of the mill facing the
road to Swartswood is the date 1838, probably cut by the builder. There are
other dates cut in the stones around the base of the mill believed to be
"doodles" or passersby through the years.

The machinery in the mill has been removed. It is understood that the
machinery was installed in the mill about 1895. There was a turbine located in
the basement of the mill and had a large iron or steel shaft that went up into
the mill proper that worked the grinding stones and the various other
implements. At the time of installation, the shaft was bent and when the water
was let in through the penstock tube that rotated the turbine it caused a great
vibration all over the mill and threatened the destruction of the stones
themselves. It is believed that the mill was sold to Blair Academy about that
time. Blair was interested in the water of Swartswood Lake in order to
maintain a sufficient amount of water to run their power station at Paulina.
Blair also controlled the outlet of Fairview Lake; both bodies of water emptied
into the Paulinskill River above Paulina.

The dam provided one of the best places - to set eel fykes in all of Sussex
County; people, at times, would fight to put their fyke in the dam or the old
penstock tube. Just across the road from the old mill, the miller's house once
stood but evidence of it has long since disappeared. It was possibly built on
fieldstone. The interior walls of the mill were all plaster and never painted.
Across the dam (over the bridge), according to one old resident, stood a one-

" room log schoolhouse. Part way up the hill on the old road that crosses the

mountain there is evidence of old foundations and some plantings of the day or
tiger lillies. Plantings of this flower are usually found around old home sites.
Information about this school is not in any history book about Sussex County.
The road across the dam has been unused for many years now; it was a township
road. The township gave up the road and it became private; but still never used.
It washed out badly and had deep ruts in it; it was used at a various times but
only with a jeep.
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But to return to the mill. Directly in front of the mill, there was an old
road of sorts. Supposedly, the wagons with grain could drive up to below the
pulley located in the center of the peak of the roof. In the upper story of the
mill there was a long wooden shaft that was connected by belts to the main
drive shaft and the farmers could have their grain brought inside via a rope or
perhaps a platform. It has been said that all of the hardware in the mill was
handmade by a blacksmith, as probably the nails were. The main beams are all
wooden pegged. The years have taken a toll on the mill; dry rot has destroyed
some of the largest beams. One corner, the one not anchored in bedrock, has
sunk and disturbed one wall of the mill.

The State of New Jersey purchased the mill, dam and pond in 1976 and it
is now part of Swartswood State Park.

At the present time, the interior of the mill is closed to the public.
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APPENDIX 2
CHECK LIST

VISUAL INSPECTION
SWARTSWOOD LAKE DAM
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APPENDIX 3

PHOTOGRAPHS

SWARTSWOOD LAKE DAM
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Masonry rock face of dam. 20 December 1978
{ Looking upstream.
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Abutments and roadway with wooden 20 December 1978 ¥
bridge across dam. Looking west. ’
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Left side of spillway discharge channel wall 20 December 1978
and downstream face of dam. Looking east.

Crest of spillway and discharge channel 20 December 1978
sidewall upstream of center of dam.

Looking east.

SWARTSWOOD LAKE DAM

’ P : mr!*!. h_;rp<-- o el

3-2

Aoy

P PS,ER # SRR




' Survey marker on right concrete abutment. 20 December 1978
& N.J. Geodetic Control Survey, Dept. of
: Conservation BM Station 202.

Right abutment and bridge. Note large tree 20 December 1978
which is uplifting masonry. Looking west.
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Openings at base of dam at right 20 December 1978 *
downstream side of abutment.

ST

; Erosion at downstream side of abutment. 20 December 1978
, (Historic Keens Mill House in background).
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Gated 3.5-ft-dia low level outlet pipe 20 December 1978
at downstream right face of dam.

g

Trash rack and gate stem
no longer in use.

20 December 1978




E' . Deteriorated downstream face of masonry 20 December 1978
3 v of left abutment.
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Debris upstream of spillway. 20 December 1978
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View of lake looking upstream from 20 December 1978
wooden bridge. :
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Downstream discharge channel. 20 December 1978
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HYDROLOGIC COMPUTATIONS
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